Sequence analysis, in silico modeling and docking studies of caffeoyl CoA-O-methyltransferase of Populus trichopora.
Caffeoyl coenzyme A-O-methyltransferases (CCoAOMTs) which are characterized under class I plant OMTs, methylates CoA thioesters, with an in vitro kinetic preference for caffeoyl CoA. CCoAOMTs exhibit association with lignin biosynthesis by showing a prime role in the synthesis of guaiacyl lignin and providing the substrates for synthesis of syringyl lignin. The sequence analysis of CCoAOMT from Populus trichopora exhibits 58 nucleotide substitutions, where transitions overcome transversions. Validation of homology models of both CCoAOMT1 and 2 isoforms reveals that 92.4% and 96% residues are falling in the most favorable region respectively in the Ramachandran plot, indicating CCoAOMT2 as the more satisfactory model, and the overall quality factor of both isoforms is 98.174. The structural architecture analysis is showing very good packing of residues similar to protein crystal structures data. The active site residues and substrate-product interactions showed that CCoAOMT2 possesses more affinity toward caffeoyl CoA, feruloyl CoA, 5-hydroxy feruloyl CoA and sinapoyl CoA than CCoAOMT1, therefore it exist in a more active conformation. The affinity of CCoAOMT2 with feruloyl CoA is highest among all the affinities of both CCoAOMT isoforms with their substrates and products. This information has potential implications to understand the mechanism of CCoAOMT related enzymatic reactions in Populus trichopora, however the approach will be applicable in prediction of substrates and engineering 3D structures of other enzymes as well.